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(54) WIDE VIEWING ANGLE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increases brightness by 
widening a viewing angle, and preventing disclination. 
SOLUTION: A 1st and a 2nd opening parts 21 1 in the 
lateral and longitudinal directions are formed on the 
electrodes 11 of an uppers substrate 10. On the 
electrodes 21 of a lower substrate 20, a cross-shaped 
opening part 216 formed by the longitudinal 1st part and 
lateral 2nd part. The 1st- and 2nd opening parts on the ■■**■ 
upper substrate 1 0 form four squares. The 1 st part of the 
opening on the lower substrate 20 penetrates through 
the center of the square area in the longitudinal direction, 
and the 2nd part penetrates through the center of the 
square area in the lateral direction, respectively. 
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Therefore, sixteen square micro areas are formed in one pixel. The opening parts of the upper 
and lower substrate form a fringe field to align the in-between positioned liquid crystal to be 
aligned from the opening part of the lower substrate to the opening part of the upper 
substrate. The means major axis directions of the liquid crystal molecules in the two adjacent 
micro areas form an angle of 90 degrees looking at them from above of the substrate. 
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i o ±<oss i Rvm 2 mnffii . 4 mjEfimzfc&t 
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imm 1 1 2^«tr6rts?g i mmr/m2m.t . 
msm i mLcn>ftm±.£&ftLZta:^?>m i mmt . 

«tc*ri5i-sfiSfcsm$^Tv^m2mffit £ 

msmimm2mnmi. mgmimm2mtiz£. 

[ff*«2] mimimm2mnmt. -c-n-fiitt 
m i (^eco^o^sis. 



[»£JB5] wieSfll&tfl&2§iP^llfci:3~2 0 J u 20 

[it*«6 j mem i a^2^na!<os<o^itt 5~ 

2 0 vmTt> h . If*fl 3 tcEm^J&PB**^. 
[S*fl7] «5^lS«tl?^2S«t(O0t:aEA 

msm i meat* si 2 «&±.fc-en-e turn* nx a 
<o. mm^nm&ft^mizmimLiztf Lxm 

grass iwm2gm.mvmiz*ti?tmm2tix^ 
h&iw&2mm.t. 

£ S {cists 3 KE®^iSo B aSS§Sif . 

a3&fi» - mm 1 \izwmm&&&&M.. 
mmv\ msmim&2mnmzi:'>xmtti& 

imm 1 0 1 twg^^iiwrisitt. mem 1 &tfssi2 

4 5 * ±10' lf£iI9fcE 



30 



imm 1 1 1 Miess 1 mm 2mamz * -^tin 40 
imm 1 2 ] at *$mt & mem 1 23s 

mSm 2£&<7>\*tim±.£%f$.ZtiXt5 0 . mSm 1 S 
«CttJ6i-&{iSicgS£ftT^6?&2S6fc£&*. 
m£SBl«efcl?aig2«St:{i, -Hi-eftJg&^S 1 



[tS*fl 1 3 ] SSfESfS 1 a«fc«l6l-ri>^2»Rfc . 

B5£m i m6L<r)ftmB±.£M8.ztLX^hm 1 wit , 

w£$2£«<7>rt«ffi±fc^j£$;fiTfc9. mSIPl* 
ffifcitl&ri.fiffitcKM3ttT^S^2Sffii: 

ffEis i sffifciofeai 2w&z\tzix?KmL<m 1 §n 
ummwL<nm2m 

asam&^iixti *) , tuam 1 s^ss 2iip&<o«@»i 

1 4 1 fjiEss i mm 2 mamtmm^m t 
Km$mt:J8f8.-t?>^ mmi 3£§m<m&$t*3i 

imm i5]i mmmzmfSfrhmtt 1 mm 
2mamis.^izimizSM^tix\ l ^. mmi 4t: 

immi6im&imm2mnt&r)®tt3-2o 
vmx-}>&. mm 1 5izam<r>m&&7Fmw. 
i mm 1 7 ] wism 1 at^m 2 sp«^s<^snf± 5 
~2 0 mT&6 . a^i 1 5 teie<o«aa^s. 

[fi*JS18] m£^lS«fcm£^2^[fc<O0ta 

w^imsmm2WB±tz*ti?tifm2tixt5 

mzEfftthm 1 Sl/IB2ffi[6jKi: , 

buess 1 mm2mR(Wwmizzti?titt%ztrt^ 

zmiRvm2m%Mt. 

& ? htzistsmm 1 5 tcEiK^jsas^iif . 

[fg*Ji 1 9 1 Mass 1 mm 2 mmp>mm\i£.^ 

[if*ja2 0 1 miesg \mm2ffiam\z3i ->xm^ 

^jgi 9CES<^8t n I^SIS. 
[^ScJI2 1 1 KfE^i^tWrinHi. I?i£^1X^2 
®3K«W®5a«lk 4 5 * ±10- ^^r-T. fS£JS2 0fc: 



[it*JS2 2 1 msiB \mm2mmnzi 
-r. mm2 1 taa^ata^fia., 

[00011 
[0002] 

x^&mzmm-tbffi&i^tc^x^h. m&&f&m 

0)o*>^MMSi\^tl^ J f' , y^ (vertically aligned 
twistedne»tic : VATN ) iJ^^Wim^r^Sii . 
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[ o o o 3 i zcd t o %m,m&M.<omBk£Wizw 
ML^^mx-it. 2 &.<rmmzn Lxmm. 

tttzxixmmijmizw%w£&iiti. ztuzft^x 

n^mumzx-oxm^zMLxmrn.^^ w*>. m 
mztfLxymufttm . ^^FP^/y^-j^t: 
v+x-mmzwiitih. io 

(0004] z\<r>i.o tcv atn^bS^^^SEb^ 
S*n:v>6*:tf>. ®3K«fc* I 5:v^{c:a3ct-5 2o«0li3t* 

M.z>iTto£ititx%(r>m£ttttmmm.ixmm 20 

[0 0 0 5] m^f-'y^-KUfcttS^iSS: 

0 . n&<mmimLxmjH L <?i&&imvm 
tch^crymimm-iijWfi^^ixx^h. *n 

$til3&5. 136. 4 0 7^ (ClereHi. — 
#®fff£5. 229. 87 3^ (HiroseH) 7'J 

\,^.-H.^mmm5. 309. 264^ (Lien) 

ijmz&*ix^h. %mmm5. 434. 690^ 

(Histakeg) (i. ±_TmLtzMtfLZtlX^&W&£.. 

$£.£.mn®£Bfcthiim£WFLx^h. 

[0006] 

[^^mtidfc-rsHS] LA>U m£«J:^ 

miit. m£<mm&ttim-?ztiib<oi><?>x't>'ix. 40 

[0007] 

1 Mt82Wfct . mm 1 AtXm2a«cT)|*HHiS±t: 



tii. Hi&iw&am 1 rapasatfliacoss 2 kipss 

tfBi8.ZitX^&. 

[0008] *m\0>-®mz±ht. mw&2ffi 

*)Mf hixfzmm&ftth . *mxom<?xmtz£& 
®iaif«2i3P^(i(isai*^+3fettf<»ii: 

[ooo9] *m\ofti<tfmiz£&t. mi&vm2 

mn&crMlt 3~2 0 /z mTS>h . XfiflfrfbCVlimiZ 
iSfc. m&tf?S2||P^0tf)|Si@»i5~2O^m 
•Cft 6. Cit. mi«Ri:»2S«ti0iaK:aEA$ti. 

?<r>mzmL£nLxm.iztiiifrtz>m 1 &tfs&2K 
ftmt . & i &tf m 2 ^cottHBK*ive*ttt«$*i 
r v»*» i at^*2«3t«fc M::#tf<r 
s„ c<ofc#. ®ixt^§i2«3t«cosjgiiii±5:^(ca: 
ic.-t&<r>tf#£L< . mi&v&2mn®tzj:'>xmi 

2M3t««0«5t«fc 4 5 * ± 1 0 • £3rr<9#i?£ L 

< . toie^ i &vm 2 marnz x ->xm ifzm&r) o *> 

[00 101 

[m\<nm^wm\ ot. mmmizM-i^xigm 
(rmi&mWiZ^ \xmt< aits .01 ( a > &tf 
( b > xtmnmsmmmz x zmw&fom&m; 

[0011101 (a) ftlMb) Tl±. **7^X(±5 
m:t'frt>ftt>tUZ2ft.0m&l 0. 2 0*«5V^|il 
LTV^S. 2tfcc0««10, 20<Ort«ffitCli. 
fi, Witf I TO (indim tin oxide) ^ri:*(03gB^S 

imfr t>tchmm& 11.21 xcfsas^K 1 2 , 

2 2*»'l«tC)B«$<lTV^. 2tSc<Offi[6lMl 2. 2 2c0 
^MlOOtftikZlxX^h. ^Z.X\ «tB B Bll0 0J±^ 

WWJn? ix5 lifts J: p fc-TS ^ t h*imX't>h . 

-e^t-f 10.2 ocoinaffiKii. 100 
^f>cosja3e&t^ats^ 1 0 o^coAStTtsra^tfs 

H*«13. 2 3*>'-eftmf+»$ilT^I.. 2ocofli 
3t«13. 2 3<7)ffl3tttJ±. S^fc:90- tOftSr^rL-C 
V^&. gei6l)S12. 2 2«7t>rj&SLTt.L^<T 

[0012101 (a) iZ^^tlX^lXoiZ^ 2-ocr) 



5 1 

msi l. 2i<r>w&mtf%i*%£~ bp^ as® 10 

Otrm^'ffitaS^TV^^Wi- Stfa® 1 0 Oco 
jfi^B^l 1 OOS«*|Sl*v 2. 2 2<Offi|6J 

mt. mffifitf&itotf tatsi i o o fcais-f s . 

[00 13] 2oo«Bl 1 s 2 lfc*<4SS£4£* 

t . s« i o . 20 <mwtz a Lxme.zmmtf&jiLZ 
n. ztuzft->xmsdH : i i otfMfflztiz. mi 

<b) fc*S*l.T^&J:3fc:. 200^811. 21<0 

4u£? *u t . gw*^*ttt i ■> xm&iHwmij 

fitt. 1E*§C*f LTStt=5r*|6l i: S« 1 0 . 2 0 Tff 
^|6jfc<0STfi9H^ix6. fcfc'L. ffifo&l 2.2 2 
ffifioS^f 1 l 0«. ^S^friSJttfciSflJ'? 
Elfi]|gl2. 2 2«aa6l*tJ:S*co*^<§{t6fc 

*>. wstrnzmrtz . s^hfi 1 o«*3r 

^•CA5Jt«>«tltttc«h.S. f&fal 1 0 0<&F&% 
ttmvzWB-fh t . 2 2 *>£>±a5ffi|6l& 

1 2* "^8*161^9 0- rafcTB|(E-fS<J:9t-r&«l 

[00 14] d<oi$. Ta^2 0fcft*3ft/dI3fc« 

2 3£jffi6LTM3fc3ft*:#fcL iKS® 1 0 0£Si3fiL 

^*^^ofi^^ata B H ^HF^omt»oT9o* me 
■r*. ztuz^x. maomzioizttmztix^ 

[0015] 02 -m. tTv^±a&irFaj«« 

10. 2 0C'5-fi'5 f timffil 1. 2 l#Jgj£Sivti3 

Ta^2o<ome2 i<o— gs#Bfc£$*vtiiPS[ 

2 00£&LT^I>. Cc0^-(3t>2o<7)mgl 1 . 2 
l^ta^SrVvKSTU. iSHrfr^l 10 #01 
(a) iZx&W&l. W*>. 2tfc<7)SSl 0. 20CWL 

[00 16] 2o<D«gl 1. 2 1 Otgfcm&M£ 4* 
& b . 2OC0SS 11.21 tf)iat;:«i©#£j£§;ri.&. 

4^$^m^<±. ^#<ofc£.ym««io. 20 

icSi-ei>&A\ B2(3ic*-J:?c. §fia&200?>ft 

jgT'tt*R 10.20 tc*t LT S^fcSKSr&S "f tffl 
pgS2 0 0£*tLT*t»fc5:S. Jl<0«t 3tc^PS2 0 
0<r>tt&X'Bf&.Zti&mttilMi£7 'J ^ -A- 
H (fringe field) 
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[0017] 7y>^7<f--JH«lEjt'»T. KIP&20 
OcrmfcomikftT 1 0 0£Og«|{i. 2ftiOS«l 0 . 
2 0<OSBotC*rLT«<. jftaifflOOflfiJIll ffl 
□»2OOt:^LT«0'*mrC*O. BiP32 0 0<Z>iS 

mmm&x&i< . npa5*^s<=3rsjit'a<=5r 
s t . gfjp&^fcftgLfc^Jw*? o v~/-?<- 
mu&zmxt^&mmfflmmizmgMz 

xmmmxhh. 

[ooi8] z<n x o &bip&2 o o«. mmm^^M 
maLxnmizB&tmtzmmzTmztiz. « 

■oX. HPS? 2 0 0 i &&t&t:#xr)%m(0XWJ : £g 

20 7*:>7*mmLxwmm:mm-z>-}mz& 
Kxxom&xbz. tt. mm&3m$:mmt&<7>x 

§>wj^tzmfri>zbifiX'%ht^om&&ht>. 

[0019] m^Lfci o t. maU2 0 0li. %Wj: 

mt*?&.W-tt-?h i o £.Btf&ffcx$> *) . 

30 ^vMi2o<0«g<0Pl^rK:»^rsCi;* i -C§S. d<9 
[0020] V^V^^rl^^*. ftfflSL$miz#><?> 

iif^im^izm^hmmm^2^mixf>i<^»t 
u\, j;oifiL<<i. l^xmrnizzcoxozmmm 

*ifii*\ s«<7)±A^ix:k^. m%wm%mt 4 5 

• ±10* . *ffc:4 5* 5r^«3& i « : it<. a3ciB7fe 
[00 2 1 ] 352fC. ±S5»S&trFa««<Oi3Pa{* f 

mz%h£olz&f&.t&ntf#£ t>->. SP^ 
50 W^t1K B H B^^E^^*^«»l^ : 5:Saj^m 
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■thnx mm<r>m^m^sm.<m^hio\m Sft£i3pa52i6. 2i7t^s. &t. znxo* 

T&&focr>mu%tfK<. >£*tl»l L=fr#*>flfiWfcffl t £ fcSl ^cB8£Lfc±&»£ 1 0 1 T8£« 2 0 tf>B!P 

S«£:5rri§&. S^fc^fc^^PgfcOliWB: &2 1 1 . 2 1 6tt. -fWiatciagLfcjfta^F^H- 

U\ 4fc. BPS<*IHL aaw»*+*fc: Si 0OB8PS2 1 1 tc|6i*-d^ri6ltcS^l^& 1 dCt 

M^-y«H«B^<s(css$ns<o*<#i u». 82i u 216 zm-t vxm&b^w&wmmz 

[ 0 0 2 2 ] 83 £. B§P3tf>(B»tflaPH;i. -Hi-Pti flrfS. 

3~20//mX^5~20/im-CifeS<0/fiS«rC&S. [0028] «ttWWI*^W*HiPaW)3 

■r**»^T**. npa5<o<B* { B!f^)«HJ:0/h$<isi mftzi&ikft?<?>¥#}£S&mit . ms^mx^tti 

mwztaLQi&^k. 7 'J y^y < f*<hhst* ioc. Taaas^sPS2 1 6. 2 1 7^20^ 

s *:*> jsg&g#s < & o ^mi^mkt^mi-th &ti aysm^h^ismsL 1 onm 1 &#ss2B!P32 1 

WS>Z>fi:#>-Ct>h. 1.21 2*5BS«Lfe«l^t|6j* i d*f6l» Wt4U.ti 
[0023] WT. iOJ:3«r*frt#«L-C. 20 If. JJKfim*l&tftB2Ma«2 11.21 2**5: 

03fc03^IV-im<aBtffl0T'&£04tciS3*l^# ^^V^iE^^+'ll^^lI^ifciPli'd^ri&ltc^S. - 

^Bfjcom i mmmmiz^xwrnti . ifcfaS^ng 3 enamsr*-* fc . 1 ^stcg 1 6fls<o 

tiais^s^B^fga*^^^* 4 . 03&t^4x-tti frz^jEjjffimffl&i&iLi. %$mmmiztnihm& 

mc£<rM<r)®&m\xm LtttRtrFsmsLomm tz. m£Ltz2^<mmm®iztivzm&ft?m L im 

[oo 24] 03&t^S4^st. i^^mmm immtm%toizz.\,*zm£iz%h£o£2tt.<?M 

mm.® 3 o o<o?iizm<?Mmiu&2 n. 212. m.<rffi&mp 1 . p 2 £sst * t . mif^ewurrs 

2 16.21 7#JRft3*lX»*. flP*>. ±S8S« 1 0 t $ tZ&Mffimzii »t h S^fWMIttlSl s 
«Bftl lfcite. e&tf«KT|6|C0812Sl^2ilP82 30 fflRWffiWfc^ 5K*«rt". 

11.21 nm$&tvt\^h . tss«2 o<owi2 [0029] u>»u 03<oi 3*§ipsjjb##»j«£ 

1 Kl±. Uttr^SB 1 8S#2 1 6 fcSEfr|6K9lfS2a&#2 ill. 1 . «ffi^m$n/v:fiat«iifc B B 5H 1 3!p'it«^ 
1 7 tfrt>%h+%mffiQU2 l 6 . 2 l 7#»jfc£ «BK)»K=ff-5T* , ef-y 



£«2 0±tf>gilP82 16. 2 17<0f& 1S#2 1 6»i #S<&&. 



»t«B 2iBPg|52 11.21 2^W*^ : S:iE*Jgffi« 40 ma32 21. 222. 226. 22 7*WB8tt. 0 

<0+ifc^«Efr|intc»lLTfcO. ^3gJ±82l3P952 1 3tWXt&#* ^'hS^^^Sr^^*^ 

2(C{Jff«ftTV^. Rffi. «t2rfi<0#SW>SS2&#2 ^. 1P^. «W|6jO^Pa52 2 1. 22 eVWiftPtt 

17«8ia^S2iaPS2 1 1. 2 1 2*»S:1-«-jEfr P«S5222. 2 2 7«t 0*». ^^"^^ ±*»feJi«4:* 

mm^&zwifoizfm txa o . sssji^ i i^p t . ^L^a/i^^^rwfKtJ^^ifiiA^'THi 

32 1 1 taanwi-cv^. t9 0«5r^$^. fc ii^W^ 

[0026] «^T. 2ft^SSlO. 20(c»«$il **|fl|*>4 5KA»^LJMi*Jt oK=S:4. L*U - 

T V l3Pa 211. 212. 216. 217 tt*S V > «W»^Ctt«»/|>fll«* £ ft*»* J: ^ 0 «X*± 

*><o2o<7)ia»i. ±aa«i oc©fi£$^iapa52 1 cititci^T. js.f B 4H 1 ^E? | i* { a<^fl:s^. 

1 . 2 1 2 fcS: 0 . mn 2 o<?Da«TS»S 2 0 13B£ 50 jEffittH-CltfH 1 jWtt»HCJfc^T*1l , t* S . 



[0025] ±S5*«10±^l^Pa52 1 li:3S2 



to b1-&imtz£~>X&mi) t $ztt.-f&£d£%?>. ft 



a«3 o onwtzwiftizmMtz z t tc«t ->xm 1 
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[00311 KT. ft&argSrJ: 9Sl#L*:fUBBS01 
-y^-t^mxf}*) . E7»i@6tf)VH-vii8w>»r 



^?£«10i:#>A>5:.&. W&YyVi?X?mBL2 0 

stress (s^t-r) . y-hUbf-frnk-csa* io 
$ns#s^c^it-r#fiaKi^ifc:t±. B^sffi2 ia 

mmh7> : sx? (m^tr ) oflmzti-c^z. -ft 

nW&&£%Mi- h7y<r9~?YV~r9X\4 1ffif8& 

tlXH*). 75-y?"7MJ y?X14«BCtt*5-7 
-fil^ 15#J&££iVO>&. 7?t^H»7?X1 

T§fiP32 3 0. 2 3 3. 2 38£&LTU6. BSS 

«2 1 ttmm&i i±wi. ffis^s-saicsisj? 

tfSfctfxoSttKl&]K2 5. 1 5tf*ti?tiWf&ZtlX 

[00 32] 2&<oatK10. 2 0<0*MSfc:fcMI3fc«l 
3. 2 3#-Htmft*£*VCt>»K 2«W>g«10. 
2 0O*H»tf>ll3fc« 13.2 30rt«fc:«. IKS7 >f 
«M7. 2 7y**l*h.fMtS*lT^*. 2tt 

cog«io. 2 0<od^tf>-;*r«i. ari/-ms 30 

* £ ttm-tZ> <I t tfTZ h . -ttttttHS? -r rt'AO 
c <r>%&\z\t2W>£B.<r) 0 *>«0-^^tcZ«tt 

am? < /PAi&ftsi-s -r i: t>*rerc* £ . ram 7 < & 

g*f¥*>'fi*-C*S*|Sl. BD^g^tt (slow axis) *»* 
)!pm U\ £ Off* L<»±. -ttttif it? -f 40 

[0033] IIP3&230. 233. 238<OJB««i. 

meiz^ttx^ixoiz, mm^m^.<o^^t 
§ t«a3 fi/^isB^ 1 mmfmtmm 
h. xmKmw&t. *7-7^^iRiot 

iut^OS! 2 3 0. 233 tt-eft-eilflESS 2 3 
1. 2 34fc. (fcfc'U B*300^T3ga5 

»*&fflt»tf3tSIS2 3 2. 2 3 5fc*>f> : 5:->tVS. 50 



B*3 0 0<7>lE&tZ®mLtJffln&2 3 3.13 Ote. 

B^3 o o <rmfimt?><\><miz}t vxmkizmzwtz 
S2 3 8«. *ti?tis\*zmmizifm-t&m&2 37 

tm&2 3 6tfrt>Bf8.Ztll+¥&?t> f ). *£^H 
ftB&Vt<?><p$Hz{3S?l. 

[0034] d^T. 2ft<7>£«10. 20lZ&l&.$th 
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KIP&2 3 0. 233. 238«04§Ji. # 
HP&2 3 0. 23 3. 2 3 8<0*ifc-Ciet>^:^<SS» 
£fr<»£lKfr*. -3=5r£t. SP352 3 0. 2 3 
3. 2 38tf>S*ratfWi. 9 0KiO**v4WiTffllr 
^-SidK&O. Pi£«ttgj££ix£P!P&2 3 0. 2 
3 3. 2 3 8#gt>)£<3:&S&re. Ioc0««»»«£ 
=5rT 2 ooHPa^-tft t± 9 0 g «k 0 v >Stft t =2: 
S. .intCi-oT. BJPS823 0. 23 3. 2 38tci 
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\w&mhc\ttfxzz. 

[0037] -U. I3PS2 30. 2 3 3. 2 3 8«0fe 
ii 3 — 2 0 u xammzfc&th<7>tfft± L V 1 1 V » 3 

fc2oc?)SP^2 30. 2 3 3. 2 3 8<0^<7)5Effi* f S 
W*>. «-^P^+3fcSW)S<0Saili 1 0 
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3 0 /zmSSt^t&r&^'J: Off* U>. CiUiiua 
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@o*JgJrtsa\ *I^J§fira:2lllJgi>rU lo 
<7>affl{g«^>Sr-r2«c(7)SS^na* { 2 ®g$rt s <r 

fcfcJ:-VC±tfc)2241. 24 2liS^fc 2 l I frCft 

0 . 2 3 3. 23 8<rtf^1jWmtffl&n*fcfrfaK& 
tffc< % 0 . IBPS 2 3 8?>#Jfc& 2 3 9 *±Efr»JB# 
fc-SrS. 2fc<0««10. 2 0<OgJPS52 

30. 233. 2 3 8ia<O£»l±J:Di£< : 0:D, B!P& 
230. 2 3 3. 2 3 8(?)m9it%mimm£mLL1Z& 
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2 3 sawspfg* 5 :*^ < ^hfdmnmimT^ 

[0 0 3 9] ZnXdttmZtmthfiiibliZ. H9fc 
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Lfc *> <0tf@ 1 1 6 HSfe^SWT* 6 . T& 
fflS. BP*>. }IKb-7:xvX;?BffiE2 0£li. BS«S 

1 0tc(l^PS2 5 2c7)fe&tc2o<^|J^Pa2 5 1 

2 6VKWz-g5.l3gmZtiX^&. -icons. 2ftco« 

mi 1 3 . 2 3 co<l5£frl6l<iS> 9 PIPS 2 

51. 2 5 2<0g«*(6ji:-eil-e f il4 5g5r : S:LT^ 
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10 ^SilfcSP^^-VSr^LJtt^-C**. ±SS 
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